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DETAILED ACTION 

1 . The Amendment received on September 19, 2005 has been entered into the record. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on October 21, 2005 has been 
considered by the examiner. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (I) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claim 51 is rejected under 35 U.S.C. 102(e) as being anticipated by Livengood et al. 
(6,355,494). 

As for claim 51, Livengood in a method and apparatus for controlling material removal 
from a semiconductor substrate using induced current endpointing discloses the following: an 
energy beam source (Fig. 2: 120) for directing at the contaminant layer, etchant layer of a 
semiconductor substrate that was removed by etching laser (Fig. 2: 210) to remove a portion of 
the contaminant layer (Fig. 2: 210) to expose an analysis area , a charged induced area (Fig. 2: 
224 and 208) on the thin film, the n-well region (Fig. 2: n-well of p-n junction 202); a thin film 
analysis module comprising a contact-based electrical analysis system (Fig. 2: 118) that 
measures film thickness (Fig. 3). As for the phrase, "for measuring the thin film at the analysis 
area," it has been held that a recitation with respect to the manner in which a claimed apparatus 



Application/Control Number: 1 0/056,27 1 Page 3 

Art Unit: 2877 

is intended to be employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex Parte Masham, 2 USPQ F.2d 1647 (1987). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1, 8, 14, 17, 18, 19, 20, 21, 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Elliott et ah (5,669,979)-previously cited. 

As for claim 1, Elliott discloses in a photoreactive surface processing system: an energy 
beam (pulsed) source for directing an energy beam at a contaminant layer of a test sample on a 
stage to remove the layer from the test sample; a light scattering monitoring system to measure 
the cleaning of the surface (Fig. 15: 422, 518, 520, 436, 476, 414; col. 21, lines 25-40). The test 
sample may comprise a thin film (Fig. 13: substrate with implanted photoresist layer; col. 25, 
lines 25-30; col. 26, lines 1-10). He does not explicitly state that the monitor being a thin film 
analysis module for measuring a thin film. However, again, he teaches that thin film's may be 
laser cleaned (col. 25, lines 25-67; col. 26, lines 1-25) and that the monitor measures cleanliness 
(col. 21, lines 25-40). Therefore, it would be obvious to one of ordinary skill in the art at the 
time the invention was made that the monitor was a thin film analysis module for measuring thin 
films, for the monitor measures the cleanliness of laser cleaned thin film samples. As for the 
phrase, "for performing at least one of . . .in the contaminant layer," it has been held that a 
recitation with respect to the manner in which a claimed apparatus is intended to be employed 
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does not differentiate the claimed apparatus from a prior art apparatus satisfying the claimed 
structural limitations. Ex Parte Masham, 2 USPQ F.2d 1647 (1987). 

As for creating an opening in the cleaned surface, Elliott does not explicitly state this, but 
implies it by the initial cleaning of the surface; wherein, an initial opening would be formed (Fig. 
1: 14; Fig. 5: at 104; Fig. 6: 142) and implies openings prior to complete cleaning of the wafer 
(Fig. 10b). It would be obvious to one skilled in the art at the time the invention was made that 
an opening was formed in the top layer being cleaned, for upon initial cleaning of the wafer an 
opening would have been formed in the layer and a substantial opening would be formed on the 
wafer's contaminant layer before the complete removal of the contaminant layer during the 
sweep cleaning of the wafer through scanning. 

As for claims 8 and 14, Elliott discloses everything as above (see claim 1). And Elliott 
discloses the light source may be a pulsed laser source such as an alexandrite source (col. 21, 
lines 13-15). 

As for claim 17, Elliott discloses everything as above (see claim 1). And Elliott 
discloses a fiber may be used to transmit the laser light to the test region (col. 26, lines 20-30). 

As for claim 18, Elliott discloses everything as above (see claim 1). And Elliott 
discloses that the system may comprise a flashlamp (col. 11, lines 60-67). 

As for claim 19, Elliott discloses everything as above (see claim 1 above). As for a non- 
functional region, Elliott does not explicitly state that the analysis area comprises a non- 
functional area. However, ion implantation is used to fabricate semiconductor devices; whereby, 
there would be areas of ion doping and area of no ion doping (col. 23, lines 5-55). Therefore, it 
would be obvious to one of ordinary skill in the art at the time the invention was made that the 
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test sample would comprise areas of non-functionality and functionality for a test sample such as 
a wafer has areas that are ion doped and not ion doped. 

As for claim 20 5 Elliott discloses everything as above (see claim 1 above). And Elliott 
discloses that the beam spot is 20 microns by 20 microns or larger in area (col. 10, lines 64-67). 

As for claims 21 and 24, Elliott discloses everything as above (see claim 1 above). In 
addition, Elliott discloses the probe beam of the monitoring laser is approximately at the same 
position as the cleaning laser (Fig. 15: 518, 420, 428, 416). As for a second location of cleaning 
and monitoring, the wafer is scanned; thereby, multiple areas of exposure and measurement may 
be accomplished (Figs. 10a and 10b). In addition, a multiplicity of openings may be formed 
through an array of laser beams (Fig. 10). 

7. Claims 9-13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Elliott ct al. (5,669,979) — previously cited in view of Morris et al. (6,472,295) — previously 
cited. 

As for claims 9-13, and 15, Elliot discloses everything as above (see claim 8 above). In 
addition, Elliott discloses the use of a Nd:YAG pulsed laser operating at 532 nm, 355nm, 266nm, 
and 1064nm (col. 12, lines 13-20). As for the laser being a modulated continuous laser with a 
laser diode and being q-switched, Elliott is silent. However, Morris teaches in an apparatus for 
laser ablation teaches that a pulsed Nd:YAG laser comprises a diode and suggests that it is 
continuous made pulsed through modulation and q-switching (col. 2, lines 30-55). Therefore, it 
would be obvious to one of ordinary skill in the art at the time the invention was made that the 
system comprised a continuous laser made pulsed through modulation that is also q-switched and 
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comprised a laser diode in order to provide lasing, control, and pulse modulation for the pulsed 
Nd:Yag laser. 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Elliott et al. 
(5,669,979)-previously cited in view of Haight et al. (6,333,485)-previousIy cited. 

As for claim 16, Elliott discloses everything as above (see claim 1). However, Elliott is 
silent concerning the laser producing energy between 5 and 100 microjoules. Haight in a method 
for minimizing sample damage during laser ablation teaches of using a pulse energy between 10 
nanojoules and 1 millijoule to prevent undesired damage to the material underneath the ablated 
surface (col. 1, lines 45-50; col. 3, lines 10-15). Therefore, it would be obvious to one of 
ordinary skill in the art at the time the invention was made to have the pulse energy between 5 
and 100 microjoules, for an energy between 10 nanojoules and 1 millijoule prevents undesired 
damage to the material underneath the ablated surface. 

9. Claims 27, 33, 35, 36, 37, 41, 44, and 47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Elliott et al. (5,669,979)-previously cited in view of Fukuda et al. 
(4,876,983)— previously cited. 

As for claims 27, 33, and 41, Elliott discloses in a photoreactive surface processing 
system: an energy beam (pulsed) source for directing an energy beam at a contaminant layer of a 
test sample on a stage to remove the layer from the test sample; a light scattering monitoring 
system to measure the cleaning of the surface (Fig. 15: 422, 518, 520, 436, 476, 414; col. 21, 
lines 25-40). The test sample may comprise a thin film (Fig. 13: substrate with implanted 
photoresist layer; col. 25, lines 25-30; col. 26, lines 1-10). He does not explicitly state that the 
monitor being a thin film analysis module for measuring a thin film. However, again, he teaches 



Application/Control Number: 1 0/056,27 1 Page 7 

Art Unit: 2877 

that thin film's may be laser cleaned (col. 25, lines 25-67; col. 26, lines 1-25) and that the 
monitor measures cleanliness (col. 21, lines 25-40). Therefore, it would be obvious to one of 
ordinary skill in the art at the time the invention was made that the monitor was a thin film 
analysis module for measuring thin films, for the monitor measures the cleanliness of laser 
cleaned thin film samples. 

Elliott discloses that the monitoring system comprising a light scattering system (col. 21, 
lines 30-35). And that Auger analysis may be used to identify contaminants (col. 55-60). He 
does not explicitly state that Auger analysis is a non-contact electrical system. Fukuda in a 
plasma operation apparatus suggests that Auger analysis is a non-contact system that deals with 
scattering (col. 1 1 , lines 25-55). Therefore, it would be obvious to one of ordinary skill in the art 
at the time the invention was made that the system comprise a non-contact electrically based 
system such as Auger electronic spectroscopy to determine purity of the test area and therefore 
possible presence of residual contaminants. 

As for creating an opening in the cleaned surface, Elliott does not explicitly state this, but 
implies it by the initial cleaning of the surface; wherein, an initial opening would be formed (Fig. 
1: 14; Fig. 5: at 104; Fig. 6: 142) and implies openings prior to complete cleaning of the wafer 
(Fig. 10b). It would be obvious to one skilled in the art at the time the invention was made that 
an opening was formed in the top layer being cleaned, for upon initial cleaning of the wafer an 
opening would have been formed in the layer and a substantial opening would be formed on the 
wafer's contaminant layer before the complete removal of the contaminant layer during the 
sweep cleaning of the wafer through scanning. 
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As for claim 35, Elliott in view of Fukuda discloses everything as above (see claim 27 
above). As for a non-functional region, Elliott does not explicitly state that the analysis area 
comprises a non-functional area. However, ion implantation is used to fabricate semiconductor 
devices; whereby, there would be areas of ion doping and area of no ion doping (col. 23, lines 5- 
55). Therefore, it would be obvious to one of ordinary skill in the art at the time the invention 
was made that the test sample would comprise areas of non-functionality and functionality for a 
test sample such as a wafer has areas that are ion doped and not ion doped. 

As for claim 36, Elliott in view of Fukuda discloses everything as above (see claim 27 
above). And Elliott discloses that the beam spot is 20 microns by 20 microns or larger in area 
(col. 10, lines 64-67). 

As for claims 37, 44, and 47, Elliott in view of Fukuda discloses everything as above 
(see claims 27 and 41). In addition, Elliott discloses the probe beam of the monitoring laser is 
approximately at the same position as the cleaning laser (Fig. 15:518, 420, 428, 416). As for a 
second location of cleaning and monitoring, the wafer is scanned; thereby, multiple areas of 
exposure and measurement may be accomplished (Figs. 10a and 10b). In addition, a multiplicity 
of openings may be formed through an array of laser beams (Fig. 10). 

10. Claims 34 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over Elliott 
et al. (5,669,979) — previously cited in view of Fukuda et al. (4,876,983) — previously cited 
further in view of Morris et al. (6,472,295) — previously cited. 

As for claims 34and 43, Elliot in view of Fukuda discloses everything as above (see 
claims 33 and 41 above). In addition, Elliott discloses the use of a Nd:YAG pulsed laser 
operating at 532 nm, 355nm, 266nm, and 1064nm (col. 12, lines 13-20). As for the laser being a 
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modulated continuous laser with a laser diode and being q-switched, Elliott is silent. However, 
Morris teaches in an apparatus for laser ablation teaches that a pulsed Nd: YAG laser comprises a 
diode and suggests that it is continuous made pulsed through modulation and q-switching (col. 2, 
lines 30-55). Therefore, it would be obvious to one of ordinary skill in the art at the time the 
invention was made that the system comprised a continuous laser made pulsed through 
modulation that is also q-switched and comprised a laser diode in order to provide lasing, 
control, and pulse modulation for the pulsed Nd:Yag laser. 

11. Claim 52 is rejected under 35 U.S.C. 103(a) as being unpatentable over Livengood et al. 
(6,355,494). 

As for claim 52, Livengood in a method and apparatus for controlling material removal 
from a semiconductor substrate using induced current endpointing discloses the following: an 
energy beam source (Fig. 2: 120) for directing at the contaminant layer, etchant layer of a 
semiconductor substrate that was removed by etching laser (Fig. 2: 210) to remove a portion of 
the contaminant layer (Fig. 2: 210 with depth P) to expose an analysis area , a charged induced 
area (Fig. 2: 224 and 208) on the thin film (T of p-substrate in Fig. 2); a thin film analysis 
module comprising a contact-based electrical analysis system (Fig. 2: 118) that measures film 
thickness (Fig. 3). As for placing the semiconductor on a stage, Livengood is silent. However, 
he implies a stage (Fig. 1 : at 102). Examiner takes official notice that stages are well-known in 
the art for supporting samples. Therefore, it would be obvious to one skilled in the art at the time 
the invention was made to place the semiconductor on a stage in order to provide the sample 
with support during testing and etching. 
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Response to Arguments 

12. Applicant's arguments of September 19, 2005 with respect to claims 51-52 have been 
considered but are moot in view of the new ground(s) of rejection. As for the arguments in view 
of Elliott that Elliott does not teach creating an opening in the contaminant layer, Examiner 
disagrees. See rejections above. As for creating an opening in the cleaned surface, Elliott does 
not explicitly state this, but implies it by the initial cleaning of the surface; wherein, an initial 
opening would be formed (Fig. 1: 14; Fig. 5: at 104; Fig. 6: 142) and implies openings prior to 
complete cleaning of the wafer (Fig. 10b). It would be obvious to one skilled in the art at the 
time the invention was made that an opening was formed in the top layer being cleaned, for upon 
initial cleaning of the wafer an opening would have been formed in the layer and a substantial 
opening would be formed on the wafer's contaminant layer before the complete removal of the 
contaminant layer during the sweep cleaning of the wafer through scanning. "Create an 
opening" does not preclude an initial opening produced from initial cleaning of the wafer nor 
precludes a large opening portion just prior to completely finishing the wafer cleaning. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: U.S. Patent 5,465,154 to Levy (specifically, Fig. 1 and Fig. 4; col. 6, lines 30-65 with 
reflectance measurements: col. 6, lines 10-30). 

Several facts have been relied upon from the personal knowledge of the examiner about 
which the examiner took Official Notice. Applicant must seasonably challenge well known 
statements and statements based on personal knowledge when they are made by the Board of 
Patent Appeals and Interferences. In re Selmi, 156 F.2d 96, 70 USPQ 197 (CCPA 1946); In re 
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Fischer, 125 F.2d 725, 52 USPQ 473 (CCPA 1942). See also In re Boon, 439 F.2d 724, 169 
USPQ 231 (CCPA 1971) (a challenge to the taking of judicial notice must contain adequate 
information or argument to create on its face a reasonable doubt regarding the circumstances 
justifying the judicial notice). If applicant does not seasonably traverse the well-known statement 
during examination, then the object of the well known statement is taken to be admitted prior art. 
In re Chevenard, 139 F.2d 71, 60 USPQ 239 (CCPA 1943). A seasonable challenge constitutes a 
demand for evidence made as soon as practicable during prosecution. Thus, applicant is charged 
with rebutting the well-known statement in the next reply after the Office action in which the 
well known statement was made. 

Fax/Telephone Numbers 
If the applicant wishes to send a fax dealing with either a proposed amendment or a 
discussion with a phone interview, then the fax should: 

1) Contain either a statement "DRAFT" or "PROPOSED AMENDMENT" on the fax 
cover sheet; and 

2) Should be unsigned by the attorney or agent. 

This will ensure that it will not be entered into the case and will be forwarded to the examiner as 
quickly as possible. 

Papers related to the application may be submitted to Group 2800 by Fax transmission. 
Papers should be faxed to Group 2800 via the PTO Fax machine located in Crystal Plaza 4. The 
form of such papers must conform to the notice published in the Official Gazette, J 096 OG 30 
(November 15, 1989). The CP4 Fax Machine number is: (571) 273-8300 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Gordon J. Stock whose telephone number is (571) 272-2431. 

The examiner can normally be reached on Monday-Friday, 10:00 a.m. - 6:30 p.m. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr., can be reached at 571-272-2800 ext 77. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private Pair 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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December 8, 2005 



aminer 




